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IXHie^XU 2001.11.19 

[^••§£1 g^SSl Turbo decoder that have a state metric, and 

Calculation method by Using it 

[ggjOl] 

■ ie=!eJ3H] 3-1998-007763-8 .. 
[CH.£ieil , 

[GHdIojSH] 9-2000-100004-8 . . ' 

IXISS ^BIAH aSIAF aaiAK S!>s|oj. ^e.|Ah ^^5Ha! 

[ 5 ^ ^ S S ^ ei S ) . 2000-05 1 975-8 

. - ■ ■ 

t^SSJ SgS:>ll JEON.InSan - 

i^eje^eisi 610810-10026I6 , 

[^eejS], 305-345 - . 

■ 1^:4:1 CHSIS^AI ^^=? ehSOI-EI-M 102-405 

[^^1 KR 

I^gSJ S^s:»|] KIM.Hyuk 

3-1 



I^&J§^eJS] 730623-1560019 
[^aSlS] 305-345 

[^±y CH^lS^AI ^^=? id-^m ^^^EJt B/204 

[^^J KR 

S^S:?I1 YANG. Woo Seok. ... 

[^&JS^&1^) 730416-1932214 
•-(o^bj^j 690-170 

I^^] M^E: M^A\ 9g 251-59 
[^^1 KR 

^^RD\] KIM.Kyung Soo 
I^&Jg^eiSl 511221-1093119 
l^e&m] 302-120 

[^^] cHss^Ai M=? m^m ^^om^ 305-706 

t^^l KR * .. 

[^S£J S^S:'I] KIM. Whan Woo ... 
l^&lg^&jS] 540920-1481022 
I^SeiS] 302-280 

[^^1 cHss^Ai M=? mmm ¥^\omm 104-704 
i^m KR 

I^SSl %^SlD\] CHO.Han Jin 



I ^ &J S ^ S ] . 600708- 1 000522 
[^aejm] 302-280 

[^^1 M^^AI /H? m^B ¥gsfOHIFM 203-301 
[^^] KR 

CH £1 ej 

Pl^gSIS-l 20 3 

' 19 3 

0 ^ 

4 s^ 



29,000 ^ 
19.000 

0 ^ 
237.000 
285.000 m 



142.500 ^ 
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I. ^^'§^<^] 7]?^^ ^^6] ^-s}^ 7l#^c>> 
^^>.^oJ ... . 

« 

tcj-el- slsCASIOM- FPGACField Programmable Gate Array)S. ^^s\ 
3. ^^Sl «fl^«J-igs^ A^l 

39-1 



:£ 7 
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- m^^^ ^^7] ^ ZLl- ol^^v TflAV aj-^^Turbo decoder 

that have a state metric, and Calculation method by Using it} 

^:^7]2] <U^^]<4 ^^^S. 

:£ 2^ £ lofl A]>,E^o|lA^ ^gflo] 7]^oi] n:)-^ RSC ^S.7]3] 

£. 5a ^ £ 5b^ ^■^^'^l ^^7M S.-^^ t^lH^ ^]^7] 



39-3 



■ <^^«J-^^S. Em A>-g-tb ^^^^ 7l#^ ' 1993\^ "7>-fx:l 

.wllS-f "(Claude Berrou)"7> ^^-g^o.^ ^S(C. Berrou. Near ShannoA Limit Error- 
Correcting Coding and Decoding : Turbo Code, Proc. 1993 IEEE Int. Conf. On 
Comm., Geneva, Switzerland^ ppl06.4-1070, 1993)^|-i^a-1 o^s.;^^^j ^<^}o]] ^S.^ 

^S^trf. ^^^^^^ wv^.^^ojl 4^}. BER ^^^o] 

^^1^ 7f^li o^^D^ ^^^^^ nfl ^flv^(c. E. Shannon)ol 

^^^(C .E. Shannon, A mathematical theory of communication. Bell Sys. Teeh. 
J;, Vol27, .pp. 379-423, July 1948, pp623-656, Oct. 1948) ^fl^ -g-^(channel 
capacity) ^^]77}^] SL^^^o] 7}^^ ^^S. 'yr^^nf. 

^7] ^#t]:..^^<Hl^i «flS-f(C. Berrou)^ ^^m. ^^^}7] 

39-4 



^>^*>7]1 *H ^^^t!" ^S.7]s\ ^3:1- 5llE^^(S. S. Pietrobon)ol ^ 

S-iS. S. Pietrobon, Implementation and Performance of a Serial MAP Decoder 
for use in an Iterative ..Turbo Decoder, IEEE International Symposium on 
Information Theory, Sep. , .pp471. 1995) s->^t:f. ZLe^Ji, o] ovji^^oi^ n^^J^H 
Afl^-^ ^ZL ^^e^#(S. S. Pietrobon- , Implementation and 

performance of a turbo/MAP decoder, International Journal of Satellite 
Communications, Vol6, Issl, pp. 23-46, Feb., 1998)^ 1998idS.<^l ^I'^^V^cf. 

7]^ ^±7]S. MAP 4^:711- A>^^1.;^1 ^JL SOVACSoft 
.Output Viterbi Algorithm)^ a>-§-^ ^4. ^^^] ^}-%-^^ 7fl^^ SOVA 

^ ^(L. Lin)o] ^SCLang Lin, Improvements in SOVA-based decoding for turbo 
codes, IEEE Int. Conf. On Communications, Vol.3., pp 1473- 1478. June, 1997)^} 
" ... 

<Sollolix|(MaxLogMAP)ol $X^. s\^d\]^ 3LS.^]<^{S. Crozier)7} ^^j^^:^* ^^]7] 
<^JL^^(S. Crozier, K. Gracie and A. Hunt, Efficient Turbo Decoding 
Techniques, International Conference on Wireless Communications, Wireless 99, 
Calgary, Canada, July 1999)^ 

^1 S^ilcH oj-g-f-A] A]iufloi iMT-2000^ fl-^^ 3GPP/3GPP2<^lA^fe 
* JL^^ cflolE^^ ^4^*1-71 ^^^^^^^ ^^c^ ^^1- fl-:^ o.^ 
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o]^^6]]X\ ^3^^ ^o] E-li ^=.^;g«.o]:o^ fl-^ o.^ ^V^-fl Jf- 

E^je. -4^711- 7l^ 4.J:7lfe v^oM ol^tt tifSl-^ol MAP^i7lSf 

SOVA 4^715. m ^ Slfet^l. ^ MAP 431711- A>-g-^V El:a '4^7H1 

^olo.^ SOVA^Hl A>-^^ ^5^t!-i=l-. ^^^<?I 4J:7H1 cfl^ 

^ tillS.-f(C. Berrou)^ fe^(C.Berrou,Near Shannon Limit Error- 

Correcting Coding and Decoding : Turbo. Code, Proc. 1993 IEEE Int. Conf. On 
Comm., Geneva, Switzerland. ppl064-1070, 1993)4 ^flE-l^CS. Pietrobon)^ 1994 

« 

\i fe^(S. S. Pietrobon, A Simplification of the Modified Bahl Decoding 
Algorithm for Systematic Convolutional Codes, Int. Symp. Inform. Theory & its 
Applic. 1073-1077; Nov. 1994)4 1998\i fe^(S. S. Pietrobon, 'implementation 
and performance of a turbo/MAP decoder, International Journal of Satellite 
Communications, Vol6, Issl, pp. 23-46, Feb., 1998)<H1 ^^M]-^] ^^]:^<^ olo.ja^ 
<^7lA^^,t:-l o]^ ^7lS ^z:^. 

<^^V^oi E-lti 45171^ -^2:^ tiflS.-f(C. Berrou), 5||B-1^(S. S. 

Pietrobon) ^. a^:^H(S. Crozier)^ fe&<^l M-El-uj- ojc^. tii]^o.(c Berrou)^ 
te^^ 4^714 ^.^4 ^^^S. ^ti]-2iol ^7]1» ^}JL 

tb^, ^7l 3|lE-l^(S. S. Pietrobon)^ 1994^iE ^ 1995idi fe^^ 7l#^ 
S-n. <^o\]o]3i\. ovji^^^ ^^n^^S^JL, 1998\a fe^^ 1995HiH fe^^ 7ll^^>^ 
o.c^ :^l-^il^V srfj^^lHfil ^t^^ if-^l-Jl SX^ <U'^^^S. ^M. 4^7121 ^;^11- 
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^ZL^iEti] (LLR) ^^^^ ^cH^n <Soflol3il(MaxLogMAP)^ ^^1- 

'So|l<^l2l(SubLogMAP) ^ ^cfl <^oflo]3^(MaxLogMAP)- "^JlHl^^ 3.7]] 7}^] 

. ols:K ^ZL <^oflo1sl(LogMAP), S.n. <Soflol3|(SubLogMAP).^ s|cfl^ii <^ 
1995\i£^ 5|lBl^(S. .S. Pietroboii)<^l ^m^' "^Jis^^^ 

::l^JL, 1998\iIEofl 2)1b1^(S. S. Pietrobon)^] Afl.^Tll ^l^^rtb *y-^s^f^^ . 
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^. 7]^o^ E-li <y-j7S^#^ iCf >1^>^# ^^A]7ljlL 

ilS.(ASIC)i4 FPGACField Programmable Gate Array)^. ^^s]^ s^l-^^flo^s] 
H711- ^Tfl ZL ^4 s:>=^^l<H2^ ^riil" 4^ $1^^ ^ 

y^±S\r^^^n ^IB^* ^ Zl 7jl<4 aj-^JJl- ^^^^ 

^1 91^: . ■ - • 

4 

^^ 7}:^] ^1A> ^nl-; ^V7l 7H ^l-il- 4^^^ 7> 

^ ^l-§-s:H. ^1^*^ ^1-<L>^H ^^^>7l ^tb ^^Bll T3flH3^^;^l^V>ci.; ^. 

^ «J-^<H1 ^^^i, ^1-^ ^0} 7}^] ^]^^}^ ^] 1 ^7^1; 
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^^15 ^^^1-^ ^^-^^ tl:^. 

"0"91 ^-f^ ^1}-*^= ^IB^^ ^1^>^]-JI, n ^l-^^ ^«o^*^ -^^Bfl tiflB^^ 

.^^>fe^l 2 7]^: >^J-7l 1 7l^ollAi ;^1A>^ 7>^1 ^1B€^^ pl-g-^>o^/ <y^o] 

"0." ^ S.^~ ^4-^ ^IBS^^ ^l^V^l-^ ^1 3 7]^; ^^7]. 3 

m^l^ ^ ;g-^o. ^^^^ c^o.o] 

^ ^^^oil A>^^ ^ofl7l i^ilE^^(S.S.Pietrobon) 
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2^ iggs'dJE ^Ai^^^ ^ oj^-i- s-ji^} i995i^£ ^j75i 

^4 1998^§ ^^H^l^* ^^^l-Tfl ^s^^ ^^S. #3^iJl ^ ^^t^oil 
[^^^^ 11 

♦ 

[^^^ 4] . . 



39-10 



A>-g-S]^ ^4^^ Cf^jZ). ^O.D^, ofBflofl ;5flA]5)^ E|- ofl A-] :£ 

^l<l(time), a] sequence) ^ ^i-H}](stage)ol4. k^^ll ^l^-^^o:] 

W (K-l)«i^Sl <a^o]cf. ^;^l-£(trellis diagram)^ ^^^11<^r^. vfe 
^1^1 -T-:il 7] (recursive systematic encoder)^ ^]ael5^ -^olcf. ZLS^JI, <t = 

47>^^ «flAn 7>-fAlo> ^^(AWGN : Additive White Gaussian Noise)^ 
A]^o^. w-A]-^ ^Bl-LrtD^, AWGN^ k^^il y^^ AWGN^ 

k«i^ 2||s]H HlBolcf.. Yk'"^ k, i ^tt ^^^5 ^^:^<^li. Dk^ k^ 

^11 7}7] DllH^olu^, Ak^ k^^fl ^J-Efl xjjls^ojcf. b(j,m)4 j^q- 'S-Hflm 

^H^ k^^ ..^^BflS!]- ^l^s)^ (k-D^^fl ^tflolJL. E^^S 

Bk^ k^^ ^«o>^ ^i-Efl oflH^, f(i,m)^ i^q- 

k«i^ll /^>Eflsf ^^^^ (K+l)«i^ ^j-EflolD^, Lk^ -fialCLog. 
Likelihood Rat io)olcf. 

8)^ S^sjB^., ^1-71 4^«]-<i=i#<Hl ^^A]]^ ^^^^ ^^o\] 9l^^o] 
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i^n^ 5] 



l^n^ 61 ........ 

.14^^^ 8] . • ■ " 

■1-0 aM) «. ■ ■ 

^1-71 ^srfo^ ^>^s]^ ^«o^*J= 4>Bfl till forward state metric)ol o>iJ|e^ , 
^A]^ ^^o^ a 7l (amplitude stb. ^^a-Sil:^ c.^ ^-2.^ i-«>l7> . ^tj-. zi 
e^n^ 1995\^S. 7>^1 i998idH 7M nflHS^^ 3L7]cH1a-] ot;^ ^>oi7l- ^ 
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^ ^^S^ ^A^sf 3)-g-oil tiil^c^ '^^^}JL ^71] IMT-2000^ "ft^^S. 

^^i, <?i-^tb l995\i£ <y:Jiel#<^] -vc\-^ ^^^^^ ^IH^^ 

<^7lA-l, Bk'"^ Stage) 7> ko]j7, 4i-El](state)7> ^^<^] i7} <U^^ 

ojo. nfls] ^Efl i^llH^ (reverse state metric value)cl Ji .f (i ,m)^ ^i- 

« 

[^^^ 91 

flf" f l«t.n.[Bfi<«-' ♦iJi-?"-"!). .:=ptBfc'»-' .Dhr-']] 

^4. 
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^. €^11 ^^Kstage) >a-«fl(state) ^-f . ''^^ i7} 0<U ^s] 

-a-Bfl ^1:1.^ Bk";""^ i=i-#4 ^i-yr^i^f. 

1 ^^^^ ^^H ^oi:^(in)o1]Ai <?]^(i)ol o<?l ^-f 7l-;^ll- -i-^H 

Dk+i * 1=1 ^t^. 

^«o^*J= ^IB^ B,"-"!- 

1 ^^fl.-^J-Bfl m<^l^i '^^^ i7> 10] ■^*><^ c^^^ 14^ ^ 

^1 k+lS] ^>E}]ol f(l,ni)ol]A-] ol^ j7> 0<^a tlflo^ ^«,V«J: Aj-Efl Bkn°'''°'°"^ 7> 

^1 -IIH^ Bk./-'^°-"^* citb^. 
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2 4^-^^ ^^11 m<^i>^i 17} la- 

^^c^-*^ -a-Efl ^IH^ Bu'.*°# 

. tl:^, RSC(recursive systematic code) ^^7]s] ^^o)] cc]- 

^ ^As. T-tEf^a ^;^l-IE(trellis diagram)^ ^;^fl ks>\- €} 

k^^ ^IJ-^ -a-Bfl °flH^^ k+l^^fl ^Tflsl* 7]-^l 

^J-Efl DflEgJ^ 7yx]jl ^jAV^Cf. o] q-ul z^^6]] <^:^^ k»i^ll ^711.^ 

^ 7fls] ^i-E)]^ k+l«i^ ^Tjl^l ^VEfl^ o^^^ ^^1- o;^cf. rrl-el-A-1, 

^^1 47flo] ^Efl ullB^^ ^l^^H 27m ^IH^* /^1<lV^>i^ M-t^^l^ 

SGPP'HI'H IMT-2000 A]>,Eflo^ "^^4^-] ^fl^^fJl 9X^ -^Jll- 

39-15 



l/2olal tq-^j-^^ oV.eflo^ 10)2}- 

i^n^ 10] . • 

<^7lA-^ d(D)=l+D2+D3olJl, n(I»=l+D+D3 <^]t]-. 
^ "2^ S. H Al^^EfloflAi ^il^^V f^eflo^ 7]^oil 11).= RSC ^:£7lo] 

♦ 

» ^^^^ ^-^34 ^cf. 
^>JEolt:f. 

£ 3<^1 £A]^ a]-^ ^o], ^oj.^^ ^i-Bfl T^flJE^S] :^^>£^ k ^ 

^M^^ 04 4fe M-ti] ^2:1- 7}^]JL $X^B.S. ILo\] ^ aVb^ 

39-16 



{^^^ 11] 



[^^^ 12] 



>^1-Efl ^(1,5). >a-^fl ^>(2.6)4 ^^eH ^(3,7)£ o>sfloi 

[^^^ 13] 
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Si^i = 0/ ATHHm = 4 : JSj'^ = InC e:^(Bfi * dJ,^,} > exp[Bii * 9^,] ] 
- SJSii = o/^^EHm = 6 : = Ifl[ exp[£j;* * dJ* ] * «5,(Bi,* * DiJ,] ] 

• gj = 1 /&^£H« = 3 : Bi^ = InC e^tB^ * Djfj * e^[Bil * ^ifil 3 = ^J*" 
gj = 1 = 4 : Bf = In[ expfB^S * dJ^] * expfBS, * d}?,] ] = bJ-° 

= 1 /4^EH« = 5 : B," = ln[ «rp[BK * * exp[Bt^ * D^,] } = B^ 
gJ^S = I /4;eH« = 6 : Bf = ln[ erpCBj^, * D°J,] * e^CB,^, * 0^^,] ] = bJ^ 
SJ M = 7 : Bt» = ln[ e^[B£; * dJ^] * e^cpCBiJ^ * D^j] ] = bJ^ 



♦ , ■ . 

^>7l ^t]: ^l-a-^^'^l^s^ 16^<^lA-1 8^-2.5. #c>1*D], ^yj-^t -^i-Efl t.i]:EBj^ X] 

^^^1-71 nj)S.e^ 7l|>-£ i67Hl^i 871]^ #<H*7ll ^Cf. 

^2l*>^ o>2i)o^ (>^t!-Al 14)7> ^C]-. ^, <y^i7> 0^ ^-f 
^ ^1^^ ^^^}^ ^^^1 o>2flo^ i^n^ 14)^ '^Bfl m'^'fl s 



[^tj-A] 14] ■ 



<^7]A-1, s(m)^ 2^^5. S^^]-^^ n}| aj^j-^ tijHl- ^ 
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^*>^ ^o]^. ^, m MSEW ^^^H ^^l^^lcf.. c^lS-'^wl K7]- 

491 ^-^ '^^Bfl(m)fe 87m 7M ^ S^o] 7]-^t!:Cll. ^1 

m^l ^^^S Qo]^ <=1^^^ "000"J^S. K^^JL, s(ni)^ "000"2] MSBofl 

#ltl- "100"ol zi^^ -y^^^^ S^^V^ ."4"7> ^cf. oleit!-. ^7H 

7]^^ <^^^ i7> 0^ :^-f^ m2] MSB* ^*^>°S. :lV^^>7]] ^^^tf. 

•<^HHlAi #3^-^ -^^^^ K7> 4<?1 A>-g-^V ^11^^>^ 

^al-aioi ^aj-^j: Aj-Bi] pflEg^ o. -^^^^ (^^VAi 15)4 ^ 

[4^^!-^ 151 

(^t)-^ 15)^ ^^o] f(0,m)e 0^ ^-f^ S1-^>J1 9X^B.S. 

«=i7l^i, i7} lol ;g 0.5^ otl m^^^}o]7} 01^ ^ 

A>S •^<^*>H.^ ^}7]^ C^th^- 16)> SAl'-t ^ ^Ef. 

16] 
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•^H, 16)^. §1-712] (^^^ 17)^ ^^^i=l-. 
l^n^ 17] 

^1-71 i^n^ 17)«^lAi ^Hj-*j= ^VeI] DflB^^ i7> 0<?1 ;g^fil %EflS. 3. 

€■ S€§fJ1^7l nfl^oll'll. ^J2*§H£ ^.7l]oflfe ^;^l7l- ^ 

^>7l i8)# E Af-g-^H S7l*l-7l ^§1-0^ ^^§H -a.^, k+l 

^^11 ^^HlAf<y^ j7> 0«?] f(m)^ ^]^^^^JL j7]- 

1^ ^-f f(ra)^ ^§>Jl n^o] s^^l- ^*>fe ^o.^ k+l«i^ ^Tflsl oj^3). ^ 
Efl ^cHd^ ol^^ cil-sflsl. ^o] A]]^^ F(j.m)S ^^^^cf^ 

= *(/(«)) /or>«l 

:iSl°^, ^4 Aj-Bfl DllEg^ O. ol-EflO^ {^^M 19)51- :^VHl: 
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l^^^ 19] 

^*>^ 4)oflA-l -H-:£^t:f; 

^, (^^^ 4)<HlAi Bk"'"^ i7> 0^ :^-f<>fl ^j-.Hfl 

t 

^ ^^^<H1 i^l ^^ol >«£l^] Bk"'""^ Bk'°-2-S. 

^o] Bk'^°'^-^S X^€T=f. ZL^B-S. ^7] ^:£Hl(LLR)^ ^}7]3] (^^^ 20)^ 



39-21 



i^n^ 20] 

^7lA-l s(m)^ m^.^l^^S a^*!-^^ «fl MSBCmost signif ican.t .bit)* ^ 

i995\is. A>-§-t!- ^]^^ n^^^ ^]-§-*>^ ^ ^ 

^oll A-^^ cf^ Aj-Bfl nflE^oq- <^wj-^l: AVE]] I'flJESJ^ 

7l ^^l-<^ ^^^^^ Aj-Hfl pflB^^ 7^]>a:^>^ ^Aii- ^;g^H ^11^^ <^>allsf 

^. 2)oflAi ^ wi;5^11 ^(stage)^ ^«ol-*J= ^>Efl nflB^^^ ^^}^ t}7] 

(^tj-Ai 21)^ 

[^*}-^ 21] 
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^ ^(stage)^ ^iJ-^/^-Efl ^1-710] 22)9^ :tcf. 

22]. • 

.. <=>H. ^^71 22)oflAi ^A^^ -.^i-a- A;oi£^-i ^|.^ . 

*>7lo] (^^VAi -23)01 ^irf, 
i^^^ 231 

^sfAi, (^^^ 23)^ s;rfl^ k ^(stage)ollAi aj-g-^]-^ ^1.710, 

24)7} ^rf. 

l^^^ 24] 

1995^i£ 2)^ ofEflfif 25)S ^^^cf. 
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^^7] (^n^ 25)1- 4"* ^'^^V^ t^7]^ i^n-^ 26)4 ^14. 



[^S}-^ 26] 



nl-el-^i, Ak^fe (4^^!-^ 27) ^ (^^^ 28)4 ^4. 



i^n^ 27] 



[4^^!-^ 281 
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<5l^HlAi ^>^i*>fe MAP <^Jie1f^oil Al-g-Hl^ ^^^.^ 

^^o.^ ^js^s}^ ofeflfif :y-ol 29) vfl^j {^^^ 32)S i^^cf. - 

"[^^^ 29]- 

3oj: 

♦ . 1- 

31] . . 

32] _ " 

SEtb. 29 ) 1^;^! i^n^ 32)1- ^]-<?l <S<^lol5l (MAP)7> 

39-25 



<=>}\1 o]^ S-ZL <^<Hlol3l(MAP)«^l ^-§-*>^ (^^M 33) ^^1 (^n^ 36)-ir ^ 
[4*f^.33] 

(^tVAl 34] ■ 

[^^^ 35] ■. ' . • 

[^^Ai 36] . • 

39-26 



H^S^ 7ll^V>44 ^<^^^> A>-g-^ - o^£S. 

S. 4<H1 ^o]^ ^1-71. E]^ 4^7121 3711 Al^^ 

^■I^J-^m 'ij^ »l5Sl(41), ol^ .^ZL <S^lol3ll(Log2MAP) "^JlBl^^^^^l-^ ol;^! 
<^o\]o]jt] 4^71(47). <yEfE^«J4 tq^E^El^J^ ^^t}^ ^l€7l(48), 
■i- f^^y- ^^S^ ^1-^1^1 ^l^sr]-^ D].ol3^ HS^il^l <^#^ ^^7j(49).^ E^-o]nj^ 

Helal. -^-71 <Sollo]3lj 4:^71(47)^ -ai- ^IBSJ ;^li>7l(42), 7H nflEeJ 
:^1^V7l(43), -^^n ^1:^^. ^l^>7l(44), K^7](45) ^ ;m'a-7l(46)» S 

■ ■ ■ . 

A^7l ^ss^ ^l^V7l(42)fe t^^^](41)l- ^a^s]^ -^1-^ 7}^ 

"llBS^ 7j]<y:7l(43)o11 ^l-^-tl-c^-. A^V7l 71-^1 ^1<lV71(43)^ -ai-* 7^ 

i^ms]^ ^jl-L^^fJi, h'tII^iV^ 7V^1 i^lHs^* >a-Bi] T>iis5l ;^l>y-7l(44)ofl ^^l^^Vcf; 

;^l<LV3r>ZL. ZL ^34^ nllSe^oll ZL^IJI, aJ-e)] oflHSJ 

^1<L>71(44)^ -y^S]^ 7V^| ^]^^^ o]^t}<^ ^^^-^^n ^^^^^^xy^^c^ s. 
^7) (45)* -f su] ^1-7] (46 )<^] 
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^H.^l-a-^ -f^H]^ ^l€:7l(48)-l- ^«fl ^E^elwl ^ cl olE^slu^SlcH 

47]A^^, ^>l4o^ <^ oil o] 3] 4^7)0^ ^^^^1-Jl ii^M-, 7l]2l 

Oil O] 3X] - 4^715. • ^^^^ ^4-<^m -^71 ^1^71(48)^ ^± S^^i^]^^ ^fe 

'y*^'^^:^. (Extrinsic Informat ion)l- ^Ele|«J S}c^ -711^7] (42) <^1 

^t\, ^^X]^^^7] ^^ ■o\]B.^ 711-^1:71(42)^ .tH5Sl(41)S.^Bl 
^1^7l(48)^-^Bl ^^«>^ «^Ja^ sells. ^1: nflElJ^ 711^^1-0.1 ^o]]^-] ^ 

^. Bljy. 4^71^ ^7ll^ MAR ^3:7l# Al.^*>7l nfl^o]] l^o^ 

^4 4:^ ^^^1 ql^ MAP 45:.* ^^tbcf. 

t!:^, 4^71^ n]3\Ul)^ «^<Hl<^l3rl 4^71(47)21 4J; ^ 

^ ^ ^m7l(48)^ <?lEis1«e!/c1olEi5^tiJ ^ o>olaS H^xflAi o^^^ 

7l(49)^ Bl-olDj ;^lol7l(50)<^l ^«il -^tiV^^S ^H€l=l-. - • 

£ 5a ^ £ 5b^ ^ ^^ofl iit-€- 43:7H1 .^e)]' v\]^^ ;q]Ai-7] 

^ ^-^-^Hl .^^^l -^^^i^icf. 

t^lSe^ 711-^:711- ^J-7l..^«oHl= ^]^^ 7ll<a:7l^ £ 5a<Hl w> 
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ol^<H^ -i-^ ^4 31)* $x^. 

^ SI^T^ (^th'^ 32)1- 

7l(46)<Hl ^^tVcf.- 

^^t^(74). olufl, ;^iA).^ -f:£wl^ ^1^71(48)* -f-Sfl ^Eie^a:) ^ 1^ <yEi 
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^ ^fe ^Bfl^ 7l^n1)^l(>i<liq^, 3.^3) C1>,S, :5:>:^ 3g-;,].7] ^ 

ol^Hl^i ^ ^'^^ ^#^1: ^^1<^1 ^ H^oll ^sl] 

^o] o\^J\Jl^ ^ i^Tgo^ 7l#^ AHT-^ ^^l^i <^e-f 7^ 

* 7l-:5l ;^H]7]] .oio] x^Hfl^ ^ojcf. 

>^V7lfil- ^<51 ^iJ-^'^Efl pJlBS^ollAi <?J^i7> 0°1 <y^^ 1 

Stb, ^ ;^}^ MAP ^. oj^^n MAP «j-^<^l S-^ ^ 91 

Jl <S<^l<5l2^(SubLogMAP)M- ^ tfl <^«>)lo]3il(MaxLogMAP)«Hl £^ A>-g-£] 
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^^7] 7H DllH^S^ >^Efl<Hl cfl^l-oi. ^^o] 0^ ^^oH"?]: >^1-Efl r>llH. 
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[ ^ .^% 3 ) 

'w-"^Bfl v\]^^^ ^^fe.Eii 4^7)011 4^7]^ ^1^^: ^^^6\] oX 

^] 1 7]-^i Dflss^* ^i-e-^f^, '^^^o] "0" ^ "1"^ 

.^71 1 7l^ollA-^ 7il>y:^ 7>;^1 nil^^^ ol-§-*H. ''^^^] "0"9l ^-f^ 
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